Carbohydrate-lectin interactions assayed by SPR.
Surface plasmon resonance is a valuable tool to determine the affinity between glycoconjugates and sugar-binding proteins such as plant and animal lectins. The main interest of using such an approach is that neither the lectins - which are proteins - nor their ligands - natural compounds such as glycoproteins, oligosaccharides, polysaccharides, or synthetic glycoconjugates such as glycoclusters or neoglycoproteins - require any tag. Because lectins bear several binding sites, they behave like immunoglobulin eliciting avidity phenomena. This peculiarity may lead to erroneous results if special conditions are not applied. We obtained best and reproducible results when the lectin was immobilized and its ligands were used as soluble analytes. With heterogeneous glycoconjugates such as neoglycoproteins (which are heterogeneous in terms of nature, number, and position of sugar residues) or a mixture of oligosaccharides, the data may be more accurately gathered by using the Sips approach, which has been used to determine mean binding constants of polyclonal antibodies. With small analytes such as oligosaccharides, we found it convenient to determine binding constants by using an inhibitory approach: a neoglycoprotein (M (r) = approximately 80,000) was allowed to bind to the immobilized lectin and small oligosaccharides were used as inhibitors. With larger glycoconjugates such as peptides substituted with glycoclusters, direct binding measurements gave accurate results. Because of the availability of low-cost simple sugars (mono- or disaccharides) it is very convenient to use large concentrations of such carbohydrates to clean the sensor chips instead of more drastic cleaning solutions such as acids or alkali, in such a way that the immobilized lectin is stable for many experiments.